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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: The specification 
contains inconsistent meaning for the term ' . . .ratio a/b. . . ' (Disclosure of the invention, page 4) 
which is referring to molar ratio, while in the Example section 'ratio a/b' is meant for 
mMole/mL. 

Appropriate correction is required. 

Claim Objections 

2. Claims 1-11 are objected to because of the following informalities: Claims contain the 
term ' . . . A method for concentration of ... ' which does not clearly describing the purpose of the 
method. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 3, 6 and 9 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The term 'ordinary temperature' is not described in specification and it 
is not clear what the temperature range is. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Boudreau et al. 
(WO 02/34863 Al). 

7. Regarding claim 1 : Applicants recite a method for concentration of fine particles dispersed in a 
dispersion comprising, adding an ionic liquid, which does not dissolve substantially a dispersing medium 
of said dispersion, to said dispersion containing fine particles, transferring said fine particles from said 
dispersion to said ionic liquid and concentrating said fine particles into said ionic liquid. 

8. Boudreau et al. disclose methods for removing mercaptans from hydrocarbons streams. 
The methods use basic metal salts which react with mercaptans to form mercaptides. The metal 
salt are dissolved or suspended in ionic liquids. After the mercaptides are absorbed into the ionic 
liquid, the demercaptanized hydrocarbon stream can be removed, by distillation, decantation or 
gravity separation. Then the mercaptides can be oxidized to form disulfides which can be readily 
removed from the ionic liquid (Abstract). The ionic liquid is not soluble in non-polar 
hydrocarbons (page 5, line 19.) 

9. Regarding claims 3-5: Applicants further recite the ionic liquid is an ionic liquid which is liquid 
at (ordinary) temperature (claim 3), wherein the ionic liquid is an organic ionic liquid (claim 4) and the 
organic ionic liquid is selected from the group consisting of compounds represented by following 
formulae 1, 




■NX*,!!*.!- 7C 

wherein, R 3 and R 4 are an alkyl group of carbon number 1-7, n is an integer of 1-3, R\ is an alkyl group 
which can possess a substitution group of carbon number 1-7, X is selected from the group consisting of 
PF 6 ", BF 4 , N0 3 ", (CF 3 S0 3 )2N", TFSl", Cl" and S0 3 H~ (claim 5.) 
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10. Boudreau et al. disclose ionic liquids are organic compounds that are liquid at room 
temperature (page 5, line 17). Boudreau et al. further disclose bmim + BF 4 and bmim + PF 6 , 
where bmim = l-butyl-3-methylimidazolium, that are liquids at room temperature (page 13, 
Table 1.) 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

13. Claims 2 and 6-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boudreau et al. (WO 02/34863 Al.) 

14. Regarding claims 2 and 9-11: Applicants further recite the amount of the ionic liquid b mM to be 
added to 10 mL of the dispersion containing said fine particles by a mM dispersing concentration is in the 
range so as the ratio a/b to be at least 0.05 (claim 2), wherein the ionic liquid is an ionic liquid which is 
liquid at ordinary temperature (claim 9), wherein the ionic liquid is an organic ionic liquid (claim 1 0), 
wherein the ionic liquid is an organic ionic liquid and wherein the organic ionic liquid is selected from the 
group consisting of compounds represented by following formulae 1, 
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wherein, R 3 and R 4 are an alkyl group of carbon number 1-7, n is an integer of 1-3, Ri is an alkyl group 
which can possess a substitution group of carbon number 1-7, X is selected from the group consisting of 
PF 6 ", BF 4 , N0 3 ", (CF 3 S0 3 ) 2 N", TFSl", Cl" and S0 3 H~ (claim 11.) 

15. Boudreau et al. disclose ionic liquids are organic compounds that are liquid at room 
temperature (page 5, line 17). Boudreau et al. further disclose bmim + BF 4 and bmim + PF 6 , 
where bmim = l-butyl-3-methylimidazolium, that are liquids at room temperature (page 13, 
Table 1.) 

Boudreau et al. are silent on the ratio a/b to be at least 0.05. 

16. Regarding claims 6-8: Applicants further recite the ionic liquid to be added to the dispersion 
containing fine particles is an ionic liquid which is liquid at ordinary temperature and the amount of the 
ionic liquid b mM to be added to 10 mL of the dispersion containing said fine particles by a mM 
dispersing concentration is in the range so as the ratio a/b to be at least 0.05 (claim 6), wherein the ionic 
liquid is an organic ionic liquid (claim 7), wherein the organic ionic liquid is selected from the group 
consisting of compounds represented by above mentioned formulae 1 (claim 8.) 

17. Boudreau et al. disclose ionic liquids are organic compounds that are liquid at room 
temperature (page 5, line 17). Boudreau et al. further disclose neutral ionic liquids bmim + BF 4 
and bmim + PF 6 , where bmim = l-butyl-3-methylimidazolium, that are liquids at room 
temperature (page 13, Table 1.) 

Boudreau et al. are silent on the ratio a/b to be at least 0.05. 



It is clear that Boudreau et al. teach all the limitations in claims 2 and 6-11 except that 
they are silent on the a/b ratio. 
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The molar ratio of a/b is the ionic liquid absorption efficiency indicator for each pair of 
particle/ionic liquid, the higher the number the better the ionic liquid performs, i.e. less amount 
to remove or extract the particles in the dispersion. 

The caselaw has held that "Where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955.) Therefore, 
it would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to achieve the claimed ratio a/b by routine optimization and thereby obtain the present 
invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chun-Cheng Wang whose telephone number is (571)270-5459. 
The examiner can normally be reached on Monday to Friday w/alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ling-Siu Choi/ Chun-Cheng Wang 

Primary Examiner, Art Unit 1 796 Examiner, Art Unit 4171 
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